Introduction
Evidence-informed policy infers the use of evidencebased approaches, taking into account local factors, to assess a health system challenges and to develop responses to evolving challenges and opportunities (Bosch-Capblanch et al. 2012) . Measuring the quality of Mental Health Care is also crucial to reduce the burden of mental disorders (Moran et al. 2013) .
Within this context, Atlases of Health are essential tools for decision-making and quality assessment. These Atlases include detailed information on social and demographic characteristics and health-related needs, as well as data on services availability and care capacity. They can also include visualisation tools such as geographic maps and graphics. Atlases of Health have been used since the 1990s, pointing out variations in care and inequities in the provision of treatments. Some examples are the Ontario Atlas of Care (Noble, 1994) , the Dartmouth Atlas of Health Care (Cronenwett & Birkmeyer, 2000; Meier & Beresford, 2008) or the Mental Health Atlases produced by the World Health Organization (Saxena et al. 2002 (Saxena et al. , 2006 Almeida, 2003; Berger, 2007; McBain et al. 2012) .
Typically, Atlases of Health rely mainly on the lists of services based on official names. The problem of this procedure is that the word 'service' is an umbrella term used to describe very different components of the organisation of care. It merges highly structured services, with clinical units, or even programs and interventions. Consequently, these Atlases are not giving an accurate picture of the real availability of services. This lack of a standard classification system of health services also hinders comparisons of 'like with like'. These are major impediments to the practical use of Atlases for evidence informed policy (Salvador-Carulla et al. 2013a) .
Moreover, the current Atlases are generally focused on a traditional vision of health, and mainly take into account medical services. The development of the 'Person-centred health model' (Salvador-Carulla & Mezzich, 2012) and the 'integrated care model' (Goodwin, 2013) is changing the way health care is assessed and planned. Hence, it is important to have a global picture of all the services available, irrespective of the funding sector (i.e., Health, Social Welfare and Family, Employment, Criminal Justice). This is particularly relevant to Mental Health Care, where scarcity of resources is higher than in other areas (Knapp et al. 2006; Saxena et al. 2007) . Holistic service mapping allows policy planners and decision makers to make bridges between the different sectors and to better allocate services (Salvador-Carulla & Mezzich 2012; ).
An example of the use of Atlases of Mental Health for Policy and Planning can be found in Catalonia. Since 2001, The Catalan Department of Health has pioneered the use of evidence-informed tools in order to better plan mental health care. Three Atlases of Mental Health have been completed (in 2002, 2006 and 2010) , and includes services from the health sector, the social sector and also uses standard assessment systems [the 'European Service mapping Schedule' (ESMS) (Johnson et al. 2000) or the 'Description and Evaluation of Services and Directories in Europe for long-term care' (DESDE-LTC) (Salvador-Carulla et al. 2013a) ]. The Catalan Plan On Mental Health (Available at: http://ec.europa.eu/ health/archive/ph_determinants/life_style/mental/docs/ ms_rgspain_en.pdf) stated that care for people with mental disorders should be delivered in an integral and coordinated way. Hence, the 2010 Atlas of Mental Health was commissioned to assess all the services providing care for people with mental disorders, irrespective of the funding sector.
This paper aims to present the (Salvador-Carulla et al. 2013b) (The Spanish version of the complete Integrated Atlas of Mental Health can be consulted here: http:// www20.gencat.cat/docs/canalsalut/Home%20Canal% 20Salut/Professionals/Temes_de_salut/Salut_mental/ documents/pdf/memoria_atles_integral_version_cas tellana.pdf), focusing on: (a) the importance of using a taxonomy-based coding and standard system of data collection when assessing health services; and (b) its relevance as a tool for evidence-informed policy.
Method

Study population
Catalonia is a Spanish region or 'autonomous community' with a population over 7.5 million inhabitants. As a consequence of a devolution process started in 1981, the autonomous communities have full governance on health care which is universal and publicly financed (Salvador-Carulla et al. 2006) .
This study maps all the care-related services for people with mental disorders, available in Catalonia in December 1st, 2010. These services provided care for all type of mental disorders. There were only two inclusion criteria: (1) at least 20% of the users may had mental disorders; and (2) the services had to be freely provided at the point of use and funded by the Department of Health (community and hospital based) or the Departments of Social Welfare and Family, Education, Employment or Criminal Justice.
Measures
The 'DESDE-LTC' (Salvador-Carulla et al. 2013a ) is an open-access international instrument for the standardised description and classification of services for long term care (LTC) derived from the 'ESMS' (Johnson et al. 2000) . It includes a taxonomy tree and coding system that allows the classification of services in a defined catchment area according to its main care structure/activity offered, as well as the level of availability and utilisation.
It is important to note that in services research, there are different units of analysis (i.e., large health maintenance organisations, hospital services, programmes, care packages, etc.). Comparisons must be made across a single 'unit of analysis' group. Our analysis, based on DESDE-LTC, is focused on the Basic Stable Inputs of Care (BSICs) (Salvador-Carulla et al. 2013a) . BSICs are the minimal organisation units usually composed by a set of inputs with temporal stability arranged for delivering health-related care to a defined population in a care area. It is usually composed of an administrative unit with an organised set of structures and professionals. The typology of care provided by the BSIC is described by a smaller unit of analysis called 'Main Type of Care' (MTC). Every single BSIC is described using one or more codes based on the main care structure/activity offered by the service. The definition of the 'MTCs' coding used in the Atlas is available at the Supplementary File 1.
Selection of catchment areas
Health Care in Catalonia is organised in three levels. The highest is the Health Region (N = 7), which are divided into 'health sectors/areas' (N = 55). These health sectors are formed by Basic Health Areas (BHA) (N = 369). Each citizen, according to the area he/she lives, belongs to a concrete BHA. This zoning is legally defined by the regional Catalan Government. Mental health care in Catalonia is organised territorially in 74 small catchment areas coordinated by a reference Mental Health Community Centre (MHCC). The zoning is not part of the official territorial map of healthcare but is used throughout Spain to provide mental health care for all the catchment area population following the 'sectorisation' model of mental healthcare provision (SalvadorCarulla et al. 2010a 
Procedure
A consortium of researchers and decision makers from The Mental Health Director Plan was created to develop the Mental Health Atlas of Catalonia. An additional independent expert panel group (N = 11), which included mental health providers and responsible for mental health from the Social Welfare and Family Department, overviewed the development of the project.
The Director of Mental Health Planning assisted the contact between the researchers and the Mental Health personnel responsible for other Departments. The researchers held face-to-face and/or phone meetings to explain the project and answer any of their questions. Subsequently, each Departmental Officer responsible for mental health provided the researchers with the list of all services delivering care for persons with mental disorders. The departmental officer also sent a letter to all providers to outline the Atlas project and seeking their collaboration. Following this initial contact, the research assistants contacted the services' responsible via e-mail and/or phone and use the DESDE-LTC instrument (Salvador-Carulla et al. 2011 , 2013a to gather data on: (a) type of activities performed by the service; and (2) service data (e.g., opening days and hours, staffing, management, economic information, legal system, user profile, number of users, number of contacts or admissions, number of days in hospital or residential structure, number of available beds or places, links with other services). The researchers used this information to code the services according to DESDE-LTC.
The data were collected between July 2010 and November 2010. The information on some services was checked again in July 2011 and February 2012 following review by the expert advisory group.
Once the Atlas was completed, seven experts from de Catalan Department of Health assessed its relevance and usefulness to support and guide the decision-making process. Scores were allocated from 0 (not relevance/useful) to 10 (highly relevant/useful).
Box 1. Definitions of availability and capacity.
Availability: Defined as the presence, location and readiness for use of services or other organisational units in a care organisation or a catchment area at a given time. A service is available when it is operable or usable upon demand to perform its designated or required function. The calculated availability rate of MTC is calculated by 100, 000 inhabitants, by Catalonia and by health region.
Placement Capacity: Maximum number of beds in residential care and of places in day care in a care delivery organisation or a catchment area at a given time. Rates have been calculated by 100, 000 inhabitants, by Catalonia and by health region.
Workforce capacity: Maximum number of staff available in a care delivery organisation or in a catchment area at a given time. Care workforce capacity usually refers to paid staff providing direct care (e.g., it excludes voluntary care providers and administrative staff). It is typically measured in Full Time Equivalents units (FTE), in this case 37.5 h per week. Rates have been calculated by 100, 000 inhabitants, by Catalonia and by health region.
Use of outpatient services: The use of outpatient services is described (treated prevalence per 1, 000 habitants and number of outpatient's visits per 1, 000 habitants), using the Minimum Data Set for Outpatient Mental Health Centres (CMBD-SMA) provided by the Catalonian Department of Health. Patient confidentially was assured using anonymous registers. Data reported in this paper is from 2002, 2006 and 2009 (data from 2010 were not available when elaborating the Atlas 2010).
Analysis
We described the key indicators related to social and demographic characteristics. Table 1 shows the definitions of the indicators used. We analysed the availability, placement capacity and workforce capacity of BSIC by MTC. Box 1 defines these concepts (availability and capacity). We calculated the 'health-related balance of care'. That is, the percentage of the MTC codes directly related to health, provided by services depending of the health sector (Department of Health) and the social sector (including Department of Social Welfare and Family, Education, Employment and Criminal Justice). Supplementary file 1, describes the MTC codes considered to be directly related to health and those that are not (i.e., social care).
We presented the percentage of small areas by health region that can be considered as adequately provided. 
Results
Describing Catalonia: key indicators Table 1 shows key demographic indicators. There is a substantial variability in these indicators across the different health regions in Catalonia. Briefly, population density ranged from 13.32 habitants per square kilometre in the highly rural 'Vall d'Aran i Alt Pirineu' to 1688.02 habitants per square kilometre in 'Barcelona'. Highest dependency ratios were found in 'Catalunya Central' and 'Terres de l'Ebre'. The oldest population was found in 'Vall d'Aran i Alt Pirineu'. In this Health Region, there were higher rates of people living alone and single parent households. The highest per cent of migrants was found in 'Girona' followed by 'Terres de l'Ebre'. 'Lleida' had the highest rate of unemployment.
What and how many: identifying and describing services
According to the official listings provided by the different Departments (i.e., the list of the service providers publicly funded), there were a total of 778 services providing care for people with mental health problems. However, it is important to have comparable units of analysis. When these services were evaluated according to DESDE-LTC criteria, the total number of BSICs was 639. These BSICs were coded with 734 codes describing their MTC. Just 12.36% of all the BSICs needed more than one MTC to describe their main activity. With regard balance of care, 88% of all MTCs provided by the Department of Health, were health-related, whereas only 31% of MTCs provided by other Departments were health-related.
Where: mapping the services, comparing territories Tables 2 and 3 summarise the availability of services and their capacity (placement and workforce). In the integrated Atlas, the information provided in the tables was visually displayed by maps, graphics and semaphores, to facilitate the understanding of the information by decision or policy makers. Figure 1 shows one example of these visualisation tools (spider graphs with data on adult residential care availability by health region). When policy makers found an inconsistent pattern, they consulted the tables for detailed information.
Availability and capacity
Residential care
The health region 'Vall d'Aran i Alt Pirineu' was largely underprovided. It did not have any acute hospital (R2) in the geographical area. In contrast, residential services (R8-R13), provided by the Department of Social Welfare and Family were highly developed in this region, with a good level of availability. On the other hand, 'Catalunya Central' and 'Girona' had a lower placement capacity for acute care (the rate of beds was 9.13 and 7.21, respectively, v. 14.23 in overall Catalonia). A low placement capacity was found in non-acute hospital care (R4, R6) in 'Catalunya Central' (3.60 v. 36.06 in overall) and 'Lleida' (2.67 v. 36.06 in overall). In contrast 'Lleida' had the highest availability and capacity rates of non-acute nonhospital residential 24 h care (R5, R7), with a rate of 23.38 beds per 100 000 inhabitants, which highly contrasts with the overall rate of 3.62. On the other hand, 'Camp de Tarragona' had the highest rate of non-acute hospital (R4-R6) beds per inhabitants, mainly explained by the presence of a large psychiatric hospital in this area (80.38 v. 36.06 in overall), which also covers other catchment areas. Figure 1 graphically shows this information.
Child and adolescent. There was a lack of residential services for child and adolescents in 'Vall d'Aran i Alt Pirineu'. 'Terres de l'Ebre' also lacked this type of care. Although the lack of long term residential care was not appropriate for child and adolescents, there was a 'BSIC' which provides special 24 h residential care (R5). The facility was funded by the Department of Criminal Justice, targeting Child and Adolescents with behavioural disorders related to criminal offences. The service was located in 'Barcelona' health region.
Day care
Adult. There was low availability of acute day care (D1), as well as low placement capacity in 'Girona', 'Lleida' and 'Tarragona'. Regarding Day care related to health (D4.1), 'Girona' and 'Camp de Tarragona' had the lowest availability and capacity rates, whereas 'Vall d'Aran i Alt Pirineu' had the highest. On the other hand, 'Catalunya Central', 'Tarragona' and 'Lleida' had the highest availability and capacity rates for day care related to employment (D2.2, D3.2).
Child and adolescent. Rates of acute day care availability (D1) for child and adolescent were highly variable, ranging from none in 'Vall d'Aran i Alt Pirineu' to 4.80 in 'Catalonia Central'. 'Girona' and 'Camp de Tarragona' were also underprovided, both in availability and in placement capacity.
Outpatient care
Adults. Non-acute outpatient care (O8-O10) availability rates ranged from 1.07 in 'Tarragona' to 1.84 in 'Terres de l'Ebre'. In spite of this difference, workforce capacity rates were very similar, around 11 FTE staff per 100 000 inhabitants, with the exception of 'Vall d'Aran and Alt Pirineu', which had a higher rate, 12.89 FTE staff per 100 000 inhabitants. The main differences related to the availability of mobile outpatient care (O5-O7), which was not found in 'Vall d'Aran i Alt Pirineu', 'Camp de Tarragona' and 'Terres de l'Ebre'. It is important to note that non-mobile emergency care (O3-O4) was usually found together with acute hospital care (R2). That is, one BSIC in combination with two MTC codes (R2 and O3). In this case it was not possible to separately code the shared workforce staff.
Child and adolescent. The availability of outpatient care for child and adolescents was highly variable. The highest availability rate was found in 'Vall d'Aran i Alt Pirineu' (97.62 v. 11.13 in overall), mainly explained by the presence of several satellite outpatient clinics in remote areas. There was also a lack of emergency outpatient care (O1-O4). Only one O3 (emergency non-mobile outpatient care) was found in 'Barcelona' Health Region, providing care for all Catalonia. Adequacy of the provision of mental health care Figure 2 shows the percentage of adequately provided small mental health areas by health region, when only considering the core mental health services provided by the Department of Health. Overall, more than 80% of the small mental health areas in Catalonia had an adequate core mental health service. The regions with the least adequate provision of health care were 'Vall d'Aran i Alt Pirineu', followed by 'Camp de Tarragona' and 'Terres de l'Ebre'. In the supplementary file 2, there is a visual representation of the complete analysis of the de-identified 74 small areas.
Monitoring the evolution of the system Figure 3 shows the evolution in the availability and placement capacity of mental health care in Catalonia (2002 to 2010). The availability of services has increased. The exception is 'day care related to health' (D4.1), which decreased from 2006 to 2010, while other types of day care increased during the same period. Although the number of official day care health centres has not decreased, some of these services (officially Use of an integrated Atlas of Mental Health Care for evidence informed policy in Catalonia (Spain) 519 known as 'Day Centres') did not meet the criteria to be considered as 'day care related to health' (D4.1) when DESDE-LTC criteria were applied. It is also important to note the rise in residential facilities (non-hospital based) and in acute day care. Although the availability of non-acute hospital services has not decreased, the placement capacity of those facilities has reduced. This is related to the de-instituzionalisation process and the consequent development of residential places in the community. Specific Child and Adolescent Mental Health Care has also shown an important development in the last years, particularly with those services related to acute day care.
Evaluating the usefulness and relevance of the Integrated Atlas of Mental Health Care
According to experts in Health Planning and Decision Making from Catalonia, the integrated Atlas Mental Health in Catalonia was useful for their work (average rating 7.78 out of 10, ranging from 6 to 9.5, median value 7) and provided relevant information (average rating 8.28 out of 10, ranging from 7 to 9, median value 9).
Discussion
To the best of our knowledge, this is the first Integrated Atlas of Mental Health Care, which takes into account all the relevant services that receive public funding and specialise in mental health services, following an international standard classification system developed to map services for long-term care.
Practical implications for mental health planning in Catalonia
The Atlas has pointed out a number of problems. First, to provide integrated mental health care, the different Departments involved should agree on which 'zoning' use. The continuity of care cannot be guaranteed if sectory boundaries are not aligned. A major achievement would be a shared interoperable mapping/ zoning system across agencies. Second, there was a gap between what services were expected to do, and what did happen in reality. In the case of Catalonia, this was identified in relation to the services officially known as 'day centres/rehabilitation centres'. Decision makers and policy planners may be misinformed on the availability of services, if they base their analysis in the 'name' of the services, without taking into account what the services actually do. Care gaps appear when services do not provide the kind of care they are expected to, even when these services are available. That is one of the reasons why having a standardised classification of services is so important. Third, there was a number of 'official services' that were not stable enough to be considered a BSIC. This is important for planning as these 'facilities' are very vulnerable to economic constraints or crisis, being the first in disappear.
Provision problems were particularly important in the 'Alt Pirineu-Aran' region, a highly mountainous and low density rural area, suggesting that a special plan is needed for rural mental health care. Although there was a lack of health services, social services were more developed. Hence, one possible solution is to increase the capability of these social services to provide some health-related care, thereby bridging efforts between health and social sectors. A recent paper from Catalonia also reported a lower use of mental health services in people living in regions with lower density areas (Rocha et al. 2013) . 'Girona' is another area that was systematically underprovided in comparison with other regions. A lack of services for child and youth mental health care was also detected in 'Camp de Tarragona'. Efforts are needed in order to develop more services in these areas.
The information on availability and capacity presented in this paper can be linked to information related to health needs, using Geographical Information Systems (GIS). As a part of the Integrated Atlas of Mental Health 2010, there was an analysis of hot-spots and cold-spots (i.e., areas with unusual high or low treated prevalence of mental disorders) . In addition, data on availability and capacity were combined with data on utilisation (i.e., length of stay, visits, attended prevalence) to perform an analysis of technical efficiency 
Impact of the Catalan Atlases of mental health in the mental health system
In the case of Catalonia, the Atlases had had a clear impact on the way mental health care was provided. For instance, in the Atlas 2002 it was detected that some of the 'Day Hospitals (D1)' did not provide the type of care expected, providing more than 'Community day centers (D4)'. In consequence, decision makers revised the requirements to be considered as a 'Day Hospital (D1)' (official description) and resources were reallocated (new budget). When monitoring the system in 2006, the number of 'Day Hospitals' (D1) had dramatically increased. In addition, the Catalan Department of Health incorporated the knowledge provided by the different atlases into their corporative knowledge (de la Puente, 2006) and developed key indicators to monitor the mental health system, based on the mapping system (Salvador-Carulla et al. 2010b). To achieve that, it was important to follow what is known as the 'exchange model of knowledge transfer' (Lomas, 2000) or the more recent 'Interactive System Framework' (Thigpen et al. 2012) . According to both models, to transfer knowledge to action, researchers and stakeholders have to be engaged in a bidirectional model of knowledge exchange from the start. In our case, using an iterative process, policy planners identified their needs, and the researchers helped them to use the knowledge derived from the research. The use of visualisation tools (maps, spider graphics and semaphores) for communicating health information, was also a powerful way to bridge the gap between complex epidemiological presentations of statistics and the varied educational backgrounds of policy makers and other stakeholders (Parrott et al. 2007) .
Limitations
There are a number of limitations. First, these results were based on self-reported data given by the different providers. In spite of the extensive checking process followed in this study to validate the data, the information provided by them may have been inaccurate or imprecise. There could be some missing information in placement and workforce capacity, so these results have to be considered with caution. Second, there were some limitations related to the DESDE-LTC instrument itself. The instrument had problems with describing services, which are in transition or when used to codify services provided by macro-organisations with the same professionals working at different services. Third, data on the evolution of the system was not complete. In 2002 the Atlas only included information from the Health Department and partly from the Department of Social Welfare, although the information on social care was inaccurate. In 2006, services from the Department of Employment were also evaluated. In 2010, we evaluated all the services available from every relevant sector. Hence, the increase in the availability of care and in the capacity of the system could be partially conditioned because of incomplete information in 2002 and 2006 . Fourth, our definition of adequacy did not include the quality of the services, being just a combination of accessibility and availability. Last, the data on relevance and usefulness of the Integrated Atlas was only based in the experience of 7 experts from the Department of Health.
Conclusion
In conclusion, this paper shows that an integrated Atlases of Mental Health using a standardised classification system, such as the DESDE-LTC, is a powerful tool for evidence informed policy. Policy makers can use Atlases to detect gaps and inequities in the provision of care for people with mental health needs; to 'fill' these gaps using local information; and to monitor the system. This paper also illustrates how the collaboration between researchers and policy makers is possible, if objectives are shared and results are communicated in a comprehensive way. Finally, if Atlases of Mental Health are done using common terminology, cross-country comparisons and learning lessons one from each other is possible.
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